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Abstract (Basic) : EP 726321 A 

Prodn. of arachidonic acid (I) comprises culturing microorganisms 

(II) of the genus Mortierella sect, schmuckeri in a medium contg. an 
assimilable nitrogen source. Also claimed are: (1) a food prod, 
comprising (I) (or lipids recovered from (II) ) and a food material 

(specifically an animal feed material or an infant food material) ; and 

(b) a therapeutic agent comprising lipids recovered from (II) . 

USE - (I) is a bioprecursor for circulating eicosenoids which 
regulate lipoprotein metabolism, blood rheology, vascular tone, 
leukocyte function, platelet activation and cell growth. (I) is esp. 
important in regulation of cellular metabolism and growth in infants . 
Since (I) is present in human breast milk but not most infant formulae, 

(I) is an important additive to formulae for (esp. premature) infants. 
The process gives lipids (i.e. oils) with high (I) content. The 

(I) -contg. (II) biomass or the isolated lipids may be used as a food or 
feed supplement. Alternatively (I) isolated from the lipids may be 
administered parenterally to ( I ) -deficient infants or orally or 
parenterally to pregnant women (for admin, of (I) in utero to infants) . 

(I) is also useful as an experimental reagent for identifying 
regulators of metabolic pathways for which (I) is a precursor. (I) is 
e.g. a precursor of leukotrienes (involved in inflammation and 
allergy) , and may be used to identify potential leukotriene prodn. 
inhibitors for therapeutic use. 

ADVANTAGE - (I) is produced economically by (II) on a commercially 
feasible scale. Typically (II) produces (I) at 0.86 g/l/day, compared 
with < 0.67 g/l/day for previously used microorganisms. Typically (II) 
has a total fatty acid content of 20% (esp. 40%) of dry wt., where 20% 

(esp. 48%) of the total fatty acid content is (I). Oils from (II) can 
contain 20% (esp. 41%) (I). (II) grow in a dispersed filamentous form, 
allowing improved growth and productivity since nutrients can reach all 



the cells, rather «K as a pellet or aggregate (as Wr some other 
•Mortierella strains) . 
Dwg.0/0 
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[IB** 1 ) Hfktt*««*«Xtf RKktt«*K«:» 

(genus Morlierella seel, schmuckeri) CDf&£#5£:l& 

[13**2] mtte)Uy"<<x5 ">iV.y*'JSKtt 

1 H^fc9'>ft< <hfc*90. 7'og/L<D75*F>8 
££&iaf&T£>£ifi**l IIISKCD^ffio 
[IS** 3] itUE^y^X? ->:a.-?:y#'JSKIi 
1 B^fzO'PU< t*>mo. 8 0g/L©77+H>8 

[IS**43 ffiE^io^x? ">3.v^*us)Rii 

££/*pJffiT**!it:ft* 1 (xE^c^S. 
[If** 53 HflS2^}*ti^-r^x^ 
fflRCO^jUx-f X7Va7-;A 'J ^is^t" £>§!** 1 
KERtWrffi. 

1 [If** 6] BuE^ffite^T'-f X? .yaV^A'J 
Il^^jl/7-{ X7^7Jl/yi>y7 (camargensis)a 
£i£^T£lit** 1 KER^fe, 
[111**7] jIuE^t^x^ yaY 7 ^«Iii 

LT^f pJ^T£>£ljf** 1 {zE«E©^ffi. 

[fi** s ] «aE««6iia&e*««:ffl^si(i*a 1 
[if** 9] strEtt#s*Biaa*a*iR^ffiu>i 

^Tn^Micfc oassu -t^^ x? ->3.^^^us. 

MIX£ 57 7+ K tM55 0 

•t±51I** 8 l£E«<D#ffi. 

[1***1 o] mm&mmmzmi$mmm*?f : &i> 

*$itSH**8 (cEKb^ffi. 

JUSr? * 5 lcl^»3ft*?R^ft(llS-r Sig ** I KER 
tlf**l 2] S&E^jK«I«**(SS^€:«A.-2>»* 

* l I KEROH&ffi. 

[If** I 3] ffljESi£l«lZ7^^H>»^ffl^S 
HIM £ ^ *r x => *> ^ v u/ -h U ffiJR^ b EJJRT * fit* 

* l (zEttOSffi. 

[Is** I 4] ^Hr-fX^ i/^vfi UffiJRGMtt 
£tetfttt<t£<&trfta. 

us** i s } mEft»ia»*ft£*m&*JB i 4 tx 
ER^fta. 

[SR**l 6] ^)^r>( X7^ya7 y# 'J3E)K<D{tt 



(2) #hj¥8 - 2 1 4 8 9 3 

£tt £ ft « i ^ £ 0IR $ n * fl&2S £ « ft a. 

[gft**17] W^JPf^Xy yaT^A'JIR 
li 1 By$fc 0'>fc< <h t»0. 70g/L(Z)77^H> 
K€r^££nFfl6T«)5>M*3«l 6 KEROfta. 

fc^Jl^jxy >=l^ y ft UfiT££I&** 1 6lxE 
«coftp D Do 

[|f**19] fltfE^^xw X^ UffiJR 

I^^^^^X^ 7^7 v;i^^x>->7,aT^>'5lS** 1 6 
70 KEROfta. 

[ii** 2 o ] saEftaiifeiire»<7)K 2011%^ 

6 HERCDfta. 

is* ** 2 1 3 mz$t&\zm'iffim<Dfc) 1 0 mi:% £ 

6 ixER<Bftffi. 

[it** 2 2] ffjEfta^jeiiiteKo^o. 1-^ 
1. osas6^77^K>ffiT*§eiBJteia[$*$*r 

£H**1 6l3ERG>*a. 
20 [If** 2 3 3 StrEft««aiefflft»4^trSg3R* 1 
6 dERcofta. 

[is** 2 4] 9iEft««ajeffl[iHe-aa^bf-7 
- K^sfc*!*^ bii$R^n^is**i 6 kercoj* 

a 

[It** 2 5] ^Utm X7«yi7y^3 'JS&JRcOfS 
±ft^b!£lJR$n«>JBH€:itA*ife3S»l. 
[If** 2 63 mE»SES««*y-t:;k ^ing^s 

# «#cft»sw> s & # b msi z tx z> m& iz <t 0 

$n^>li** 2 5 KEROi&SJW. 
50 [*^OffSB^:K^] 
[0 0 0 13 

[»w<&K-rsa«#g] 75* k 

fta^jsrs^jiic^Kir^^coT*^. 

[0 0 0 23 

[&*£)&«?) 7?*K>K (±-cis-5,8,ll,14-x-f 
^Xy^) ll4fflO—m«'&«:«^, 2 0{iCD 

=¥ F>figtiAfl={Cfel>T*feaSftCjo PUFACO 1 O 
lci5HT»¥T*s. 7^+ K>SliSSrcC^4»^e3iig 
-rah u x>Rtf^Dx^it-r o u >(7)«t-5rj:«iax< 

50 SSWfi5S3»*€:5nT. 774 K >K&«j!Etf)ftiriZjflU* 



3 

7+ K >»tattiei:^tt^3BBJE^«W2&VfiE*£OTafST 

£I3£-?LI;:7 7 + K >&£mw?Z>Z ch£}£5SLTt> 
[0 0 0 3] ««fflM#«.K«ffiT*fc»K£Jdt 

K&©*t::ia«jAEt;:«fc*7 7 + K>S£>*iJJB£|J&SU 

[0 0 0 4] «*077*K>KaBJCttKftOW,. 

Lt^U 77+ K>K©JRSPH«e*aSft^-^(wT, il 
ttO. 2 %€:TIeJS. 77*H>K^«TfctrfefiJc"rSC 

T^$nTl^ 0 1 9 9 2 ^8^.6 B4ilMcoHIR^Sf 
ffi8f£rP?3Sil 9 2 / 1 3 0 8 6 n'\Z&WZ>f3-1 )V (Kyi 
e) , 1 9 9 3 ^4/! 2 0 Btt#<3*B«FffFjft5, 2 0 
4, 2 5 O^II^m > (Shinmen) b, Jfcffl® 
MA'^f^Dv'S (Appl. Microbiol. Biotech 
noi.) 0 1 9 8 9¥S31*1 1-1 6 

(Shinmen) b, L I P IDSfSOl'9 8 7¥S2 
2# 1 0 6 0 - 1 0 6 21l:i5ttl)h^- (Totani) 
b, LiPIDSg(Z) 1 9 9 2^27#5 0 9 -5 1 
2HlC^;t^">^X (Shimizu) b. JAOCStgCDl 
9 8 9 ^^6 6#342-34 7MtC^^^>;>^X (Sh 
imizu) b, JAOCSg^l 9 8 8^65#145 

5 - 1 4 5 9 Mf3^tf£:>^X' (Shimizu) b, J AO 
C St£<Z) 19 9 1 ^6 8#2 5 4-2 5 8 H 13 43 It £ 
->5X (Shimizu) b. /Htr^ ny-ffi§H (Bio 
technology Letters) O 1 9 9 0 1 2#4 5 5 — 
4 5 6 Hil*3tt£-*>?j.t: (Sajbidor) 6. JSJBIR 
ftfi*±tt¥& (Appl. Environ. Microbiol.) © 1 9 9 
1 57^ 1 2 5 5 - 1 2 5 8 Hllfctl* 

(Bajpai) b, J AOCSS^l 9 9 1^6 8#7 7 
5-7 8 OHlI&tf&A^/W (Bajpai) . Rtfttfi 
-r (J. Gen. Microbiol. ) CD 1 9 9 1 1 

37#1825-183 0 H (I & # — (Candh 
i) bT£>£. l^L. «E*OWK#l;:J: 0l»ijt£*afc 
»±ttlI.fcS77+ K>S<0±Sttl;t. IB^/zOO. 

6 7g/L^TO^). C<Daii*»^<7>ffik^ftt3J:0 



(3) 4#U8¥8 - 2 1 4 8 9 3 
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^^$n^77+K>&cr>actO? : U<'>r«j:l%. 
*>\Z$iW&tf{&^<D[1, (1) IP-feKR^* 

7&«»«T*oTfiu$mco»»irs«)ttg (in 2-3 b 

tt±> y 9 9 2 ^|p]±, *>f^; 1 9 9 3*HL > 
>*>6 ; 1 9 8 9 ^R±, ->>pt>e> ; 19 9 1 ^|3J 
±. ^V/jl/H b ; 19 9 1 *£W}±* rtzs3./\<1 ; &tf 

1 9 9 l^pqjt. #>v*-<s>) , Rtf/Xt* (2) a» 

;U*£>77 + H>K^I (IgJWi!e?S<h«^) 
( 1 9 9 3^[5]±* ; 1 9 8 9^ 

i<? m±* ; Ml:L I P 1 D SSO 1 9 9 2f B 

2 7#1 5-2 0H(Z*5ttS^>K'J (Kendrick) 
Sl^^h'J^y (Rat ledge) ) % (3) AW 

^hl/7S:Mtt5» (IP -6, 6~2 8Bfnl AW :* 
V7,^?a^$it^o ) (19 9 1^H±, Ai;a/H b 
RZtl 9 8 9^±, ->>.*>£) , &Dv"Xt3: (4) 
#7l7lSWJ5K*^frtZ*3ViT©^7 7+ K>&-&»a*£a> 
ft S^*^7"U- M (L 1 P I DS^O 1 

9 8 7^2 2#1 060-106 2KlZ&l'}2> 
20 (Totani) Rlf^—n (Oba) ) &m^fzx£%:X* & 
itJTJ^T* 8!*a>W3E# ( 1 9 9 2^|h]±, ^j>r;W KJ; 
giB^Sftfc, 77+ H>K$r±fiE"rSfc^(3S^$*l 

Ovr^XA (Pythium i nsidiosum) IS£i&rtA, 
[0 0 0 5] fot, 77+ K>&££/£T£>*:tf><Z>iii 

a? wa> o rtrak -*im tji & p n D i $ n ^> . 

[0 0 0 6] 

^Wi:77+ Hv^^^^c-r^^ffi^s^-r^^^tr^ 

[0 0 0 7] 

a77^'JMMM^gilT77 + K>&£±J5S; 

■r-6. 

[0 0 0 8] 

*U3B6JROffl±ttlS:fflliT. T&SSnJflE^ta© 7 7 + H > 
MlT77+H>S[*4^t^ T^^T^^i^®^ 
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^o^ii/nx^ £B&zf>r£} t: i^sns. y-#tf§ 

ya-?7^'JS^^n^ (^;U7s-X7& (Persoo 
nia) ^ 1 9 7 7 ^S9* 3 8 1 - 3 9 1 IC*5»?>^ 
ixT, (Gams) 5^1 9 7 7 ^70^** (Universi 
ty of South Florida) 31 2 EISII&IB^;^ (Second In 
ternational Mycological Congress) ftiSA-L#2 

jgJlte^:;!/^ X^ ^YJl/yx>y7, ^r^(X7 
^□—-fex-f (c)ausenii) S^^f-fX^ i>:x 

[0 0 0 9] 77^rH>K<DfeSc;tCO^T!¥<ffi$nt^: 
Jl/^W X^CDffeCD^TOftii, ^EJl/X-f X^ 7;WtT^ 

(alpina) , ;W^D7^7 (hygrophila) XteXtV 
it (spinosa) IIl;ltTU$. 7^* K>&<b£]E£ 

•cc&^t, unbOf^st^bt^T^x^ -> 

StttCT77^K>SE^feJ«^ffiTfe^c:«l:^aai$n 
fc. *f£9Sco^;U-T--< X5 V^^U^/Sfti*, » 
£b<t£l B*§fc0^ft< fc<feSK)0. 70g/L, AO 
*tf£b< tl'>&< <t*>#)0. 8 0 g/L, HtzS?£b< 
tt^<£< tfcS&O. 8 6 g/L©7 7*K>K£±/a;Dj 
t£T&£>* *3^£>^;i/5^X^ Xi^*UEJR# 
fcL l< (ig^lKZ)^^ < i 2 0 Jf$L 

^m** mm&<o'j>tz< t*>*5 2 o%, ^o»^u< 

tt>*5 3 5%, Ht::*?£b<te^fc< 4 
xv x^ ->j.v^^ USJRfteoiHBKA-f =i-7^cp7^ 

&J1 3%T£>£o ^m<D^)U^^ Xy- i/D.-TyXO 

ft. 'M<t^2 0^ cfct)ff£U< 

3 0%, JgKJ?£L<te4>ft< fcfciKK 1 %<D77*H 

Hj rjgHx^xj , r^-okj xt; r^;i,x* 

[ooi o] fflffio^jg^w±w^JittK»»ic*5^s 

± ?£k K ^ S- ft j&® & A £ . fEBSffl * co . 

"(shake flask) Xti5£i»W9«fe5>iK^»i#»«»(Z 



(4) &ffl¥8 - 2 1 4 8 9 3 

a » m » $ n $ x. t & < . )m x t*«:& <* 9 * *bc ix 
nt ^3 ,_x n e 9 ffi<a £ ± ft * a * 9 # a ix 

^ ^ T ffl V.\S J.ra A * jf ^ II «3»»X \zm i; # x : . 

[001 if *k??OT^f^x7 
±a^tns. ^^x-^x^ ya7 7 ^unoi 

U7 ">iV«/*iJ3EJR(D : E;i/x^X^ yi7 7^i 

h)V\zmtt<opi^>h>miL^ (University of Wash 
ington) thmm^irOl 9 7 4^)£ rB^rtS (Myco 
logy Guidebook) J {;43tfSX^~^>X (Steven 
s) , S^fflfcfett^SffiB (Methods of Microbiolog 
y) <D I 9 7 l^^4#4 0 5 - 4 2 7Il;i5(^AD 
> (Barron) ) . SirpactS, ^E^^^X^ ->aY 

m?Ll£* 1 9 9 2^7^14Bi:/\'-^K (Ba 
relay) 6 (Zft4 $nfc*ll4#gf^ 5 ( 1 3 0, 2 4 2 

^^1 9 9 4^8^2 3 BHA-y- 
n/i^Hl^ffS 5. 3 4 0, 5 9 4^^#i$nf: 

x-(ifto*^4#«t- i 0 BS»63C|5)E pJffiT* 0 , {^j 

5(? *^«fCTtft5afe3 nx-t UTf^^*pint"r$> 
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Z>. W^X7W3D--Il (Ta 

ibot) jjm&Lx^zmftmmo-m'ottmzm^T 

C?$=.y>Q (MacmillanPress) «ff^> 1 9 7 1 *£K£ 
riBa-JKHs^Igg! (Principles of Funga) Taxonom 
y) J ) , «&OB*^e»»35'JT2)Ctt>BiteT*S. IC 

•/i-^77AD, Xli±GOX^— 7>XlZ*5^TE 

KiU-- 73£<D 1 9 7 7^9^381-39 
11, &«*llv-y-^i— tzy'-yjIHTT — X h (Amhers 
1) (Cdfffitfm^U h> • -zl — XJl/ft (Hamilton Newe 
11, Inc.) nfrOs 2>rt (Tampa)' ^7P'J^i 
2IsIEB!(B*^»»tc:43tt^ r^Ux-f x^ (c&H^ 
yT*S±<£>I$Ii (Taxonoiuicprobleais in Mo r t i ere I 1 

a) j ) , ssift^a^isigTsfe^n/sa^fla^ 

[0 0 13] xJbf^x^ ->3."7^^ U ?EK«fe<oaiaB** 

^rx^n-7 K^77^-;r^D^<D/NW^-7z 

>^X>& (C20:5n-3; EPA) O^EElMrSTfe <5. S£ 
fe^o #f£^cD^;v^x5 s^-^a »jejrcd»£ 

ilfcftta. lBSfcOSO. 8 6g/L077*K>S 

^X^fej5£T*^llgKSco*5 2 5 ft 3 3 W7t 

^('^tW^^t 1 ^ x^ *"7^vx>^X^6IhIJK$ 
&J3gJ»g£<Dft 2 0 96 —ft 3 0 %CD*g 

[0 0 14] ^BSCO^tVX^ zs=L-?yft >J SJK 

ld\ lBStOftO. 8 4 g/L<077*F>»££J5fc 

U tf£l«T*&IBfifiK<0fi4 0%^4 9%^77^H 



(5) M¥8 - 2 1 4 8 9 3 

>S$IH iBIE&«#*#<Dt>ifcTft l 2. 5%-ft 
1 3. 6%T&£. S(C8iJ<0|ni^»tttt. »K#2S&=E: 
x^ ->i7^'J a> 6 IsJRSn* ;U 
tf, S£J9Bft£&£>ft3 3%-ft4 1 %Offii£D77^H> 

M(ATCC) \Z&K2ntzft<D£oUmSQG> : Z)l'7-<{ 3-7 
>&££/&l^#S&:^7V X5 z/=L-?y% »JSRC0« 
<UTt^o *a^035«SS!Sa**tCtt77^K>B! 
*9i5ttKft7^^rH>K±^«±ft^S»e>tiS7 

7* f >Bt±&&m&<D&m&¥&^m%*:m^T* 
2>ztiz*&yi<Dm&totz&2>. ^^^co^e;i/^^x^ 

(PCR) (Ccfc-5*i«xtti7P"->ft) Xtefb^£-J5£££! 

[ 6 0 1 5] ^fig^CD^UT-.f X7 ya7«/*iJBR 
[0 0 1 6] 7^* K>K€rafeeE*5J*l 

mmrz. wmvzmm<D±mz^&z>£.?{zTz>c 

7i7F/\*7T& (fed-batch) JkZfiM 
50 (continuous) 3&«^St5^ :n (CPM5£ $ n<5 t>£7) 
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[0 0 17] *RWttRKbtt#««*KR(^BftttB* 

U 7 5*K>K££j*T*;*i££ 

[0 0 18] |SJ{fctt^*iRlCtt-r >^>, t^X h »J 
>, d-x, x. ^^K-x, — 

x, x;i^h-x. -7>y-x, y;t^-x. T^tV 

-X, =*->D-X. U^D-X, -fcDfcf:* — X. tis^ 

©SSW8^1§#, »«^i:^utu xo&ott io 

£n£g^(;:te7 >^x£ A£3£tf Klfc 

ffis »£ttn<;frVXjn*##ft. V-f h — > (soy to <20 
ne) , S©, f$X*X, ^^KX 

h>, ^$x^> mm, bsk7>*:-^a* m 

[0020] *K^©j»S«)/j:lS«6t^UTffiffl$tl^ 

4>ft< (hx>ft5 0%, ffll<«W< <L*>ft 1 00% 
WtTl^c jgilEfctS^g&SUcitt, #J*_tf=3 — >X 

vxj}D7K5r^. V^h-X gt&, SjSK «x 

*X, ^7 p h>, MJ7>>, P^X^X, gP«KO#L 

[0 0 2 1 ] *5£W<n&*L\J\,*%m&1&Az£>^T+ 4m 40 

[ 0 0 2 2] fi*fl& 

[0 0 2 3] »B*K e***, PH, Xfigft^ 50 



*#B8¥8 - 2 1 4 8 9 3 

10 

■»^K«ft2 0%-ft6 O^CDJBSittffilc&^SS*^ 
[ 0 0 2 4] ^^BJC7?^;Ux>r X^ ya7 7 ^UM 

*C, #£L<i£ft2 7 -ft 3 L < lift 3.. 

snbT^Ui:, «iftti5£B4 a (C7;i/* l JK^i«</i.§. * 
^b^co^^t-^ x^ iszL-vyh iJSK*tift4. 0~ 

ft io- o©j@BopHizfcfcoT£irf estop 

HtiftS. 5T^^Ct^0^^L^ e 
[0 0 2 5] *S£^©gU©Sg«(I«, ^7^X^/H-> 

[0 0 2 6] *§ZW<D*:)It<< X-y zsj-^yXVWm 

xmi*z>£?{z®>&2ftz> 0 mm^m^mm^iB}^ 

h>^.;UE« (tunnel drying) , KS^^XIS 

f^^o^ig) $ns. 7y*\ i >miz-gts*'f)u&%im 
frzmmizm&zti* m*iz±i&2fttzm!&&'k*i\zm 
o^n^mzN2X\tco2<D^z>u^(04m{t^m 
m.TtzT%rm.znz> co 3 £#»T*jt«>) . ^r-, e 

Xh^lK ^T^#^^5gt^T^< , ^^^^ JLy i^zx 

v ^ 7J »J S « * © ffi IBS AW * ^ X li B * ^ ^ S tt { t $ -fr 
Sck-StCBttftSn (pH=ft3. 5-4. 5) , S'J 

[0027] *%wco&F D cDmf&izmmumm&ttiz\z 

S WWtt ^iBL,, &&*fi thRr/lr 



11 

ICte K'y 4/7- 7^* K>flt«£{*#T£fc 

^JU^ X? ->a7 7 * 'J IJR<0/W * 77Xlia 

omm%£T\ .to— L<ia#?jo. 1 — *g 1 . 0 

[ 0 0 2 8] S&SHJS^ffitt, ^^-x-^x^^^n^ 

$n^jg]iiKxtt^<7)— gBoi^-rtiA^-rfes (in*., ft 

<hft&[^-<3ffl2*S(07"7* K>B«:SIT^5. £ 

m^mi&zmmir % \z. ^wzntzmmtmizmx 

[ 0 0 2 9] W-fi7 ^T-y#UfflK#^6JiB 
ffi££H>T&«T*££3&*^ffiT*£. fit, m&ft 

mm^^mn^m^mx^^. zcdx^x^mbetiz 

^ & ^ * ic a g T £ RiJ (i, IB/ft & * £7) gauss a* 

fr^y 7*F>&^\zftmrzzt&^mx*&z> 0 ^ 

[0 0 3 0] ^;Ut^X5 ->aV 7 *iJS«(Z)a4ft 



(7) i^dfl^g- 2 14 8 9 3 

[ 0 0 3 1 ] XftWCD^Jlf-j -/aT^^'JIIR 

CD7^* K>»Xtt«IEfta>7 5* H>K*WLTU 

*»^oiiBKtc}fi^nTi^. 

i0 [0 0 3 2] t;^I7 ^^y^UMflSS^A-f 
:tv*a>S®iRSftSJIBKte. «JjefflB^?LRtf^b*-- 

7- \z<7)&otem^m&mzmm-?z>c t&ft&jL,^. ~ 

*$(c*^JS^Stl5. 77^ K>KI4»(c«biS 

T2«XH3fS) . «JffifflW&?L^:lS3i5"rS7^^K> 
Bw*rJ»*fct b ho*H4 s c0774=-H>ffi«K(Zjati 
it*^, a!,efflifl^?LXtt^b'-7-KlcjSin-rS7 
it? H>SOJfItH feiBBSKOKKjO. 1 1 . 0 

%, SK#£LOl#)0. 1^*5 0. 6, JgK— H£?£ 

[0 0 3 3] **0JO^SHJ;O±Sc$n'2>7 7* K> 

559i<B-^J6S^S8Tte, 7^*H>ffi^S.ffi"!e<of&aE^ 
tC7^^H>S : r±^LT^^o 7^^H>Ktt, ^3^1 

Lxw^iz&^mmmnmMiz^^^^zitTb^ 

tjtOT^K *S0SSPU4*K^O77^ K>SRCX 

cneicf^^e ns^oTto^. 7^ 

A, ffffl(li4tt»(7)fe3Kffl<7?77^K>fi^±J5)tLTt,^ 
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[0 0 3 4] *5£B^(DSy^SME»JBTIi, 7 5*K>& 
jUMtRfc UTffl<^*fc#K7 5* K 

*K9SO*ffi€:fflliT[slJRSn&77*K>K^ 
^SI*{caffl03iiEftfrTHT7^^H>S[£ffl^TJt 

[0 0 3 5] WTO«ya.VKifeSSttfiRl^ : &S69t"r?) 

-r^^E^T^X^ iszL^ytl UEJRCOS 1 2**K:J; 
[0 0 3 6] ^TVX^ ya77^«W^ 
S 1 2»<fcli¥-£. lcm¥^O^f-fX7 vo. 

-e^*u s 1 2mmMB?i7u-hftt>®m2?i, i 

0 0m 1 ©Jgifi7ya-McE«$nfc. ^oasfe^i 

aC03, 0. 1 g/L©MgS0 4 -7H 2 0, 0. 5 
g/LC0KH 2 PO4. lml/L^PI IM (6, 0 
gODN aiEDTA, 0. 2 4 g CO F e C 1 j - 6 H 
2 0, 6. 8 4 g^H 3 B03> 0. 86gCDMnCh- 



(8) ^i?8- 2 1 4 8 9 3 

4HjO, 0. 133g£02nS0 4 -7H 2 0, 0. 0 
2 6 g CDC o C 1 2 - 6 H 2 O. 0. 0 0 5 g<DNaMo 
O4-2H2O, 0. 0 0 2 gOCu SO4- SHiO&tf 
0. 052gtDNiSO4-6H 2 O;l L©7jc^B« 
L, pH£8. OKSHffi) , &L*1 m 1 /L©t*^5 > 
(10 0mg/LOf7i>, 5 0 0 Mg/LO 
>SUI5 0 0 ^ g/LOk!^>Bi!) £*TL, 
2 5 0ml OAy 7M->x-^ 77X3i:A^^n 
7to lgSlftUD-^ >J-: >x-^-±fCT (2 2 5 rp 

[0037] ^lt» m&t$t}&m&&m&?2>£t'b 

ioortiT4%^^ 

y— ;H4H 2 S04 (9 6mlC0^^;-Wi:4ml£D 

Th^77^f- Wx l J7> (Varian) 3 5 0 0#A;7 
20 D7h^*77, A 3 (Supelco) SP 2 3 3 0*7 
A, £=BJG>#7AS«tf:7 0*0, «ttig<Difi£«:2 5 0 

ftA#g^iaett2 2 or, ^tuj^'xi^u^ 

U l^ftlC 2 0 e C±#$ J ^T 1 9 5"CK:U 5»K« 
»U l»§i:2 5 t C±^$«2 2 0 t C{:t, 8#&1 

[0 0 3 8] 
■[XI] 



15 



(9) 
512ttt<OJRDftl» 



^¥8- 2 1 4 8 9 3 
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liLj;VJ TO: 




JBW»** | 






% TFA" | 




CM;0 


0.9 


0.3 | 




CM:l 


1.1 


0.3 | 


/^if - h 


CI6:0 


45.6 


13.5 { 




CJ6:1 


2.2 


0.6 




C1B:D 


26.9 


8.0 




C*8:l 


39.8 


13.8 


| / n- h 


C18:2N6 


36.5 


10.8 




C!3:3N6 


1 J. 0 


4. 1 


j 9 y u a- — k 


C18:3N3 


I ft 
1 .o 


0.5 


i jcW rut y jc— ] — n 


C20: 1 


1.1 


0.3 




C20:2 


2.2 


0.6 I 




C20;3N6 


1.6 


0.5 f 




C22:0 


17.4 






C20:4 


135.7 


40.3 \ 




C2',:0 


9.6 


2.8 : 




C24;l 


0.6 


0.2 


1 , 


'336.5 


I oo.o 1 



13.6 %-e*ofc. 
[ 0 0 3 9] M2 : C £>0iJTtt, $?»«JftCDjK* • 



30 



* [0 0 4 0] 1 tCiSl^TK^LfcJ: 5 C 

' R^RfifciMBL*: (S 2 (Dm 1 3 ^AIC^Hj— *CD 

[0 0 4 1] 
[*2] 





C:N 
It 


Si-jft b'l. 








! 3.7 


1 !:, 


D.J 


7.3 


15.9 


48.6 


7.7 J 




5:1 


4.0 


7.) 


24.0 


43.4 


10.4 




JO: I 


6.0 


6.6 


31.3 


35.5 




37.2 




0.2 


6.5 


31.5 


35.6 


,„ | 


49,6 


40.-1 


6.6 


6.S 


32.0 


37.5 


12.0 tj 


74. <1 


60: t 


6.8 


6.-4 


3Q.9 


39.3 




1 99.? S0;1 


5.8 


6.4 


25.7 


37.8 




j J7.4.0 j 100:: ] 5,v 


6.4 


25.5 


37. < 


».s 1 



1-R60:1 (Jit^^C^l/:. S 1 2 fcBJ&ClcJ: 9 
[ 0 0 4 2] 0»] 3 : ZCDWVte* SfcSI* ^Bffti £ <h 



56? 



[ 0 0 4 3] ^SWO^ffilzStJ^T^E^^w'X^ ^7 



(10) 
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18 



[0 0 4 4) 
[*3] 



£ 3 1Z Ctl^CO^^^TKT. 



! A'JRtelifiX 












I CaCO, 


4.2 


31.3 


31.0 


9.7 


0.41 


! b:^s > 


5.6 


32.8 


34.4 


M.3 


0.63 j 


MgSO< 


5.4 


32.1 


39.3 


12.6 


. 0.68 


3*11 


5.5 


30.6 


34.3 


10.5 


0.58 


KH x P0 4 


5.5 


30.3 


35.3 


10.7 


0.59 












77+K >» 




CaCO, 


4.5 


37.4 


21.9 


8.2 


0.37 




5.5 


34.9 


24.9 


8.7 


0.48 


MgSO, 


5.4 


38.7 


25.3 


9.8 


0.53 




5.5 


34.9 


23.2 


8.1 


0.45 


j K.1I,P0< 


5.3 


34.1 


23.2 


7.9 


0.42 [ 



Stl«>T^=r.K>K^ftli. lLStOSO. 7gT& 

s 1 2&<Dmmz£o±j&ztiz>7 5*}<>m$* il 

[0 0 4 5] CT4 : dOWT^ ffi^^iKT^S D — 
5. 



[0046] 0o i iz&^TmMLfzjjmRzfm-wi&m^ 

fc. S 3tt©aiJ!S^^JB!t^W»$n, #J 1 Kii^TSl 

Bd:LTK«ll0 3 5. 9 %£W"f£ £ £#jLffiS*l 
0. 8%T*ofc. 3->XT^-7U^"^ffi^fC 

[0 0 4 7] 
[35 4] 



(11) 



19 
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20 



sawm 


OM&nrks 1 


mt/u dwt* 


% THA* i 




CU;0 


1.8 


0.5 J 




CU:I 


0.9 


0.3 




C16:0 


60.1 


16.7 ! 




CI6:1 


1.0 


U.J 




CI8:0 


30.3 


8.4 




C18:l 


27.9 


7.8 




CJ8:2N6 


51.4 


14.3 




CJ8:3N6 


27.5 


7.7 ' 


1 :x>r x- 1 — ii 


C20:I 


1.5 


0.4 j 




C20:2 


3. 1 


0.9 \ 




C20:3N6 


1.8 


0.5 | 




C22:0 


28.2 


7.B 




C20:3 


0.6 


0.2 




C20;4 


107.8 


30.0 | 




C20:5N3 


0.4 


0. 1 I 




C24:0 


t3.6 


3.8 1 




C24:l 


0.8 


— "A 




C22:6N3 


0.6 


0.2 






359.4 


JOO.O 



[0 0 4 8] 



[*5] 



21 



(12) 
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22 



mm 




ttffiHMrB | 






% TTA* r 




CU:0 


1.0 


1 
0.5 1 




C14:) 


1.2 


0.6 | 


. 


C16:0 


38.9 


19.7 1 




C16:l 


0.8 


0.4 




C18:0 


9.7 


4.9 




Cl8:l 


33.6 


17.0 ! 




CI8:2N6 


28.) 


14.2 


y - U J U*— 


C18:3N6 


\\.% 


6.0 


xc^ x> -tfv x^— K — 1 ! 


C20:l 


1.9 


0.9 




C20:2 


1.0 1 0.5 


I 


C20:3N6 


4.4 


2.2 




C22:0 


7.0 


3.6 




C20:4 


48.8 


24.7 




C22:i 


Q.O 


0.0 




C20:5N3 


0.0 


0.0 




C24:0 


8.7 


4.4 




C24:l 


0.4 


0-2 




C22:6N3 


0.4 


0.2 






197.7 


100.0 



-T^-^X^fcD^ 10 7. 8mg£D77^ K>S€r^J5E 
L*:. 7 7^F>SH^IBJKKO*?3 OSSTfcofc. ^ 

[0 0 4 9] D-^? 1 -*— ^'J* — tiS 3mz&»2> 40 
f-<X7 xaTyA'J) iCiST^* K>K£J5lctS. 



[0050] W5 : :o«Tft ^;i^-<x^ 

X^ ya7y*U«S12R^Jl/f^l7 :>xl^ 
y*»J (ATCC 42658#) ^ K£l>Tt»9§ Lfccfc 3 

s 3«st;ffla©2«oiiij!a<z)jigteK$ft&, mi 

[0 0 5 1] 
«6] 



(13) 



WM¥8 - 2 1 4 8 9 3 



2? 24 





csl 


csl *&7B ■ | 


*t)V-T 4 JLj A/is 3. >>X (S3Gfc) 


I9.8 


35.9 | 


ViV'^'J (SI2#) 


1 8.3 


33.7 J 


■=E/U-r < JL? V -y * V{ATCC 42658) 


28.2 


38.0 I 






csl fe^ffiffl 


csl *&ffl 


^^f-f x!? & ^? ; V jl > -> (53i*) 


4.9 


10.7 




6.0 


)3.6 


^;u^/x^ yi7 7 ^'J ( ATCC 42658) 


2.5 


2.4 








csi v®im 


^L'-T-fX? i3^T)\sis X.> Z S* (Sift ) 


24.7 


30.0 




32.6 


40.3 


^^r-fif y^Tv^'J (ATCC 4265S) 


9.0 


6.3 



a 6 (^^r^^^b. ^m^mzzj-yxv-^-zf^t} 

S 1 2 {C*5V^TH*5 2{S^&0* W^X7->aty 
* U (ATCC 426.58S) IC&^Tttft 1 / 3 tz^m±VT 

(ATCC 42658#) CO^lCti 7 H >K£J5£lCi£»£ 
-^AT^^^fec ^^7^X7 ^D— tX< (ATCC 648 
64#) ^=l->XT-^-7 P, J^-<^^^{zr4t)6-f^ 

[0 0 5 2] M6 : dOOTTte, fSP&jgft&t*^;^ 

-<x^ ^oL^u/^^tts i 2 ^b#6n^>^--r;v^si 

[0 0 5 3] &3£B 2 OXtXB 2 3 2 4 L 



*t£S 1 2£ffi^TfS#£fT^fc. §§sB 2 0 CUM - 3 
JS*£J5V>. «2§B 2 3(CteM- 6«jft*ffl0^fc. M — 
3««lil2g/LW»W (Cargill) 2 0 0/2 
0 m 0. 1 g/L£7)MgSO^-7H!0, 0. lg 
/LOCaCOa, Iml/LOPI I .lml/ 
LOfc:^>zi-S*&L 2g/L^KH 2 PO^ 4 3. 8 
g/LO^3-7R^0. 5ml/L^)K60KM 
«>ai£*rLfc. M- 6SiftteM- 3«Jft£Hf3c#£;B"l, 

*^12g/LOtM/7^X55 (NutrexSS, 
*) OfcB^-f A3 >->>flU;u£;a— icrJtSecdu 
V HA^— * A^->^;Uo--f • ^n^7tt (Red Star 
Specialty Products) ) Sr^Tbfc. t^fJ^^g 

sn, 77*h>s (ara) ^i©^^^f7ot„ :n 

[0 0 5 4] 
[31 7] 



i SSI? 

L 




W77^K> 






1 B23 


22 g/L 


2.3 g/L 


65.5 !i 


0.84 
g/UB 


Lr 


20 g/L 


2.3 g/L 


65.5 h 


0.84 | 
gfU B J 



A< ^Ari*6*'f;U£fflttJLJt. £SsB 2 3&tfB 2 

o^bfi^n^s i 2 co%^[^?t^«^iiKS^is^ 

v Kt;iT*E«Lfc. ffl5£»» (wet milling) tCiS^tt 



50 



6 0 0ml) £^T<6S£flcte)t (2 0 0 g) 

Stc-fe^T* M^±co^-< ;u^fico^ 7 5 %^teliRL 
U ^-tf^co 3 0 %x^y-Jl/ : gf&tC^D^A 



OA) 
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25 

# CJ^ttOT 9 0%) £|?BU »tt$-&T«*-f^B» 



26 



[0 0 5 5] 
[$8] 



1 ffiKH 




S-12 (B20) 


S-12 (B23) 


CI 6:0 /'N/^S-r— S 


10 


11 


C18:0 S 


12 


12 


j C1S:1 n-9 * L'X— h 


14 


16 


\ C18:2 n-6 M ^ H- K 


10 


9 


i' C18:3 n-6 7 - U V h 


3 


3 


i C20:0 7 7^7- h 


1 


1 


j C20:3 n-6 * ^ 7 - x ) / V ^- h 


3 


3 


| C20:4 n-6 77^r K 


41 


37 




2 


2 


j C24:0 V- h 


4 


4 



m^-i)Ut4 1%<D7?* K>SS:$tU ^§§B 2 3 

[0056] *^M<Dm* ommmm&PtfflizmwL'T . 

[0 0 5 7] *»«tt77+ H>K*S»69tw^-r* 

&-f *S?hjco— ^JB^Sgtt, EHfcfii;fr«jK 50 



[0 0 5 8] *^BjcoMtc^jo^jg^M^, ^;u^x 
AfetfoSI/M^f ITt^. l¥3HBtz«. CLCOigRtf 

[0 0 5 9] 



7D> h^ — i?<D«S$ 

(51)Int.Cl.« »9JK*§- it^^^#-^ FI i£«Sc^Kffr 

C 1 2 R 1:645) 

(71)ttSBIA 595169780 

. 5766 Central Avenue, B 
oulder, Colorado 80301 
United States of A 
m e r i c a 



